Accelerometers (continued)
• Gravitation is also measured (Einstein's principle of equivalence) • Total measurement called specific force • Using 3 (or more) accelerometers we can form a 3D specific force measurement:
This means: Specific force of the body system (B) relative inertial space (I), decomposed in the body system. 
IMU
Three gyros and three accelerometers are normally combined in an inertial measurement unit (IMU)
Example: Honeywell HG1700 ("medium quality"):
• 3 accelerometers, accuracy: 1 mg • 3 ring laser gyros, accuracy: 1 deg/h • Rate of all 6 measurements: 100 Hz
Foto: FFI
Inertial Navigation
An IMU (giving and ) is sufficient to navigate relative to inertial space (no gravitation present), given initial values of velocity, position and attitude:
-Integrating the sensed acceleration will give velocity. -A second integration gives position. -To integrate in the correct direction, attitude is needed. This is obtained by integrating the sensed angular velocity.
In terrestrial navigation (close to the Earth) we compensate for gravitation, and rotation of the Earth Equations integrating the gyro and accelerometer measurements into velocity, position and orientation are called navigation equations
Inertial Navigation System (INS)
The combination of an IMU and a computer running navigation equations is called an Inertial Navigation System (INS).
Due to errors in the gyros and accelerometers, an INS will have unlimited drift in velocity, position and attitude. What is NavLab?
Navigation Equations Navigation Equations

Gyros
Accelerometers
NavLab (Navigation Laboratory) is one common tool for solving a variety of navigation tasks.
Simulator (can be replaced by real measurements)
Estimator (can interface with simulated or real measurements) 
Verification of Estimator Performance
Verified using various simulations
Verified by mapping the same object repeatedly HUGIN 3000 @ 1300 m depth:
